Screening of in vitro synthesised metabolites of 4,9,11-trien-3-one steroids by liquid chromatography mass spectrometry.
The aim of the work was to develop a flexible in vitro synthesis procedure, which can be applied in order to study and predict the metabolic patterns of new derivatives of anabolic androgenic steroids (AAS) with respect to most prominent target compounds for doping control purposes. Microsomal and S9 fraction of human liver preparations were used as a source of metabolising enzymes and the co-substrates of the synthesis mixture were selected to favour phase-I metabolic reactions and glucuronidation as phase-II conjugation reactions. Model compounds within the study were 4,9,11-trien-3-one steroids, structural derivatives of gestrinone and trenbolone, which both are included in the list of prohibited compounds in sports by the World Anti-Doping Agency (WADA). The correlation between in vitro metabolism of human microsomes and in vivo excretion studies in human was compared with gestrinone and subsequently, the applicability of the in vitro model for prediction of AAS metabolic pathways for new doping agents was evaluated. All the AAS examined within this study were successfully metabolised using the developed in vitro model, hydroxylation, reduction and glucuronide conjugation being the most prominent reaction pathways. Hydroxylated and glucuronide-conjugated metabolites of in vivo experiment with gestrinone were the same metabolites formed in the enzyme-driven process, thus showing good in vitro-in vivo correlation. Liquid chromatographic-mass spectrometric and tandem mass spectrometric methods were developed, relying on the positive polarity of electrospray ionisation, which also allowed the direct detection of intact glucuronide-conjugated AAS metabolites. Due to charge delocalisation and high proton affinity, the developed method was proven effective in the analysis of AAS metabolites bearing extensive conjugated double bond systems in their structures.